Activation signals in human lymphocytes. Incorporation of polyunsaturated fatty acids into plasma membrane phospholipids regulates IL-2 synthesis via sustained activation of protein kinase C.
Human PBL activated with anti-TCR/CD3 mAb express high affinity receptors for IL-2, synthesize IL-2, and subsequently proliferate. In contrast, lymphocytes activated by dioctanoylglycerol (DiC8) and ionomycin express high affinity receptors; however, no IL-2 synthesis is detectable. Anti-TCR/CD3 antibodies, as well as DiC8 cause translocation of protein kinase C (PKC) from the cytosol to the plasma membrane. In DiC8-stimulated cells translocation of PKC is detectable after 15 min, then it declines to control levels. In lymphocytes activated by antiTCR/CD3 mAb translocation of PKC is detectable after 15 min, then it declines to control levels, followed by a second, long lasting activation of the enzyme up to 4 h. Addition of polyunsaturated fatty acids to DiC8 + ionomycin-treated cells leads to IL-2 synthesis and proliferation. Incorporation of poly-unsaturated fatty acids into plasma membrane phospholipids results in long term activation of PKC. The results suggest that elevated incorporation of polyunsaturated fatty acids and thus continuous activation and translocation of PKC represents a necessary early signal for IL-2 synthesis and proliferation in human lymphocytes.